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ABSTRACT
THE EFFICACY OF A TELEPRACTICE SERVICE DELIVERY MODEL FOR
PROVIDING SPEECH AND LANGUAGE SERVICES TO CHILDREN WITH ASD
MAY 2022
MYRANDA L. MAROTTA, B.S., UNIVERSITY OF MASSACHUSETTS AMHERST
M.A., UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Professor Mary V. Andrianopoulos
The impact of the COVID-19 pandemic required the use of remote technologies for
society and the workforce to function under quarantine conditions. The literature on telepractice
services for individuals with ASD has proliferated during the past decade, especially during the
past two years. Still, many publications on the topic lack scientific merit. This study utilized a
quasi-experimental, single-subject, multiple-group, time-series design to investigate whether
telepractice SLP services are at least as effective as the traditional, face-to-face delivery model.
Twenty-one students with autism spectrum disorder were included in this study.
Additionally, 22 speech-language pathology graduate students and four SLP school
professionals assisted in conducting this research. This investigation was organized into a twophase research design (AB and BA) whereas phase A corresponded to intervention services
being delivered using telepractice and phase B corresponded to the same intervention services
being delivered on- site. Students were assigned to either Group 1 (AB) or Group 2 (BA). The
participants in this study were treated individually and outcome data were aggregated into a final
summary of treatment outcomes. Outcome data for each student included percent accuracy
achieved on IEP goals as well as percent assistance required in working on respective IEP goals.
For all 21 participants, change over time was examined through single-subject graphs
which display composite percent accuracy and assistance throughout both intervention phases.
Visual analysis of the data reveals that many participants showed no notable difference
in percent accuracy achieved between telepractice and on-site services, but that most students
appeared to require less assistance when participating in telepractice services. For a subset of 15
participants, summary statistics and paired samples t-tests were calculated to determine mean
differences in student performance for percent accuracy and percent assistance for each mode of
service delivery. Paired samples t-tests revealed that there was no difference in students’
response accuracy to treatment stimuli between the intervention conditions. However, paired
samples t-tests supported the finding that telepractice services do not require the clinician to
provide students with as much assistance as needed on-site. Additionally, results from
satisfaction surveys completed by participants suggested that telepractice is a socially valid
treatment delivery for students with ASD. Overall, results from this study suggest that
telepractice services are an effective alternative to in-person SLP services. This finding has
positive implications for clinical decision making and treatment planning for individuals with
ASD.
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CHAPTER 1
INTRODUCTION
1.1 Autism Spectrum Disorder
Autism Spectrum Disorder (ASD) is a neurodevelopmental disability characterized by
persistent deficits in social communication across multiple contexts accompanied by the
presence of restrictive and repetitive patterns of behavior (American Psychiatric Association,
2013). The prevalence of ASD in the United States (U.S.) has risen significantly in the 21st
century. According to the U.S. Center for Disease Control and Prevention (CDC, 2021), 1 in 44
eight-year-old children have a diagnosis of ASD. This represents a 240% increase in the
prevalence of ASD in the country in the past two decades (CDC, 2021). To date, ASD is
diagnosed in boys at more than four times the rate of girls. It is unclear whether the increase in
the prevalence of ASD is primarily attributed to an increase in awareness among professionals
and caregivers, or other contributing factors. Since ASD is a heterogeneous condition, symptoms
and severity vary greatly among individuals on the autism spectrum.
With respect to communication differences among individuals with ASD, the Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5, 2013) indicates that an
individual must present with all three of the following:
(1) Deficits in social-emotional reciprocity, ranging, for example, from abnormal social
approach and failure of normal back-and-forth conversation; to reduced sharing of
interests, emotions, or affect; to failure to initiate or respond to social interactions;
(2) Deficits in non-verbal communicative behaviors used for social interaction, ranging, for
example, from poorly integrated verbal and non-verbal communication; to abnormalities
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in eye contact and body language or deficits in understanding and use of gestures; to a
complete lack of facial expressions and non-verbal communication; and
(3) Deficits in developing, maintaining, and understanding relationships, ranging, for
example, from difficulties adjusting behavior to suit various social contexts; to
difficulties in sharing imaginative play or in making friends; to absence of interest in
peers (DSM-5, 2013, p. 50).
In terms of restricted and repetitive behavioral patterns, at least two of the following
four behaviors must be present for a diagnosis of ASD:
(1) Stereotyped or repetitive motor movements, use of objects, or speech (e.g., simple
motor stereotypies, lining up toys or flipping objects, echolalia, idiosyncratic
phrases);
(2) Insistence on sameness, inflexible adherence to routines, or ritualized patterns of
verbal or non-verbal behavior (e.g., extreme distress at small changes, difficulties
with transitions, rigid thinking patterns, greeting rituals, need to take the same
route or eat same food every day);
(3) Highly restricted, fixated interests that are abnormal in intensity or focus (e.g.,
strong attachment to or preoccupation with unusual objects, excessively
circumscribed or perseverative interests); or
(4) Hyper- or hypo-reactivity to sensory input or unusual interest in sensory aspects
of the environment (e.g., apparent indifference to pain/temperature, adverse
response to specific sounds or textures, excessive smelling or touching of objects,
visual fascination with lights or movement) (DSM-5, 2013, p. 50).
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Children with ASD often exhibit behaviors that impact their ability to participate in
meaningful experiences at home, school, and in society. These behavioral challenges involving
social communication and the presence of repetitive behaviors (or restricted interests) can hinder
a child with ASD’s ability to learn and participate in meaningful social interactions (APA, 2013).
These behaviors may also lead to stigmatization, social isolation, bullying, and may impact one’s
quality of life or ability to build relationships with family members and peers (Dotson et al.,
2010). Empirical research supports that interventions delivered by SLPs with demonstrated
evidence-based practice are effective in increasing an autistic child’s participation in school and
expressive and pragmatic language abilities, while decreasing problem behaviors (Machalicek et
al. 2007, Hampton and Kaiser 2016, Lyons et al. 2016).

1.2 Service Barriers
Despite the beneficial effects of evidence-based interventions to improve communication
abilities of children with ASD, service barriers exist that limit children, their families’, and
caretakers’ access to care. Although the prevalence of autism has increased significantly since
the 2000 year (ADDM, 2018), there is a critical shortage of SLP service providers in the nation,
especially in public schools (Squires, 2013). As a result, long waitlists, delays in accessing
intervention services, and the onset of compounding stress and mental health issues to families
and caregivers of children with autism are now common. These variables can negatively impact
early identification, early intervention, and neuroplasticity in young children with ASD. Children
with ASD and their families living in rural areas are also at a major disadvantage to accessing
and receiving SLP services. Undoubtedly, the COVID-19 pandemic significantly affected access
to and/or delivery of SLP, behavioral, and other related services as well as educational
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instruction. Telepractice is a logical mechanism for delivering and receiving SLP services and
has the potential to reach underserved and populations of children in need of SLP services
(Simacek, Dimian, & McComas, 2017).

1.3 Telepractice Delivery Models
Telepractice involves the use of telecommunication technologies to deliver clinical,
educational, and other services remotely. There are three models of service delivery using
telepractice; these include synchronous, asynchronous, and hybrid models. Synchronous service
delivery using telepractice refers to live interaction between the client and clinician in real time,
such as a live video telecommunication. Asynchronous telepractice models consist of
intervention and other services being provided to the client when the clinician is not present,
such as pre-recorded video lesson activities that can be accessed by the client, family members
and/or caretakers at their convenience. Lastly, hybrid telepractice models utilize a combination
of synchronous and asynchronous models of service delivery in that both live and pre-recorded
interventions are made available to clients to target intervention goals and objectives.
Telehealth service delivery models are not a new concept. Nearly two decades ago, the
American Speech-Language-Hearing Association (ASHA) acknowledged that telepractice is an
appropriate mode of service delivery for the provision of providing SLP services to clients
(ASHA, 2005). However, the ASHA professional organization stipulated that SLP clinical
services delivered via telepractice must be comparable to, if not better, than services provided
face-to-face and in person. Moreover, SLP services delivered remotely had to adhere to ASHA’s
professional code of ethics (ASHA, 2016a), including the guidelines that govern the scope of
clinical practice for SLPs (Scope of Practice in Speech-Language Pathology (ASHA, 2016-
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2020)), including state and federal laws (e.g., professional licensure, Health Insurance Portability
and Accountability Act [HIPAA; U.S. Department of Health and Human Services], n.d.-c).
Clinicians providing services remotely must partake in initial and on-going training procedures
to ensure they are competent and informed of the best practices using telepractice (Boisvert et
al., 2012). However, telepractice services were not closely regulated and guidelines for bestpractice requirements varied among clinicians, clients, educational programs, and across states.
To preserve the fidelity and successful implementation of services delivered remotely using
telepractice, Boisvert et al., (2012) enumerated the following content areas that are essential for
training SLPs to effectively deliver SLP services using telepractice;
1. Overview regarding the feasibility, standards, benefits, and limitations of telepractice;
2. Evidence of professional certification, licensure, and compliance with state-level policies
to provide SLP services using telepractice;
3. Considerations for client candidacy and inclusion criteria;
4. Hardware, software, peripherals, minimal bandwidth requirements, HIPPA compliance,
secure videoconferencing platforms, and environmental considerations related to office,
assessment, and treatment space for telepractice;
5. Consultation and collaboration with parents/guardians, general and special educators,
health care administrators, on-site and other personnel, and information technology
specialists involved in telepractice services;
6. Planning and regularly scheduled meetings and ongoing training of SLPs, support
personnel and staff to ensure mastery and fidelity of telepractice services;

5

7. Data documentation and measuring clinical outcomes empirically using standardized
procedures and processes to increase fidelity and demonstrate evidence-based practice of
client services using telepractice;
8. Use of established and evidence-based assessment and screening protocols appropriate
for use with telepractice;
9. Intervention planning using evidence-based procedures and appropriate digital media and
stimuli;
10. Clinical and behavioral management strategies appropriate for use with telepractice;
11. Data documentation, security, privacy, and parent/guardian, and client/patient formal
consent to receive assessment or intervention services using telepractice.
The advancement of modern technology and training procedures along with access to
high-speed internet has allowed for telepractice models to evolve into a viable and logical service
delivery model to provide intervention and other services to individuals with ASD. Current
research suggests that telepractice can be as effective, if not more effective, than the face-to-face,
in-person services for some children with ASD. Although the use of telepractice to deliver SLP
services has skyrocketed, empirical evidence has been lacking with respect to its use with autistic
individuals prior to and during the pandemic. However, published empirical results are mixed
with respect to the efficacy of using telepractice to deliver SLP services.
Sutherland, Trembath, and Roberts (2018) conducted a systematic review of the
literature examining the nature and outcomes of studies investigating assessment and/or
intervention for ASD using telepractice. To date, this publication is the most recent report that
systematically reviews the evidence-base practice of using telepractice to deliver services to
individuals with ASD. Based on Sutherland, Trembath, & Roberts’ (2018) review of the
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literature of studies published between 2010 and 2017, only 14 met inclusion criteria;
representing outcomes obtained on a total of 284 participants diagnosed with Autism Spectrum
Disorder between the ages of 19 months to adulthood. Empirical and clinical outcomes were
measured across studies as follows: achieving ASD diagnosis, positive communication
outcomes, reduction of challenging behaviors, and reduced levels of anxiety. Additional findings
included reduced costs associated with telepractice, a high level of parent satisfaction and
acceptability, and adequate program fidelity. In general, this research supported that telepractice
has great potential for speech and language assessment and intervention for individuals with
ASD (Sutherland, Trembath, & Roberts, 2018).
Prior to Sutherland, Trembath, and Roberts’ publication, it is remarkable to note that the
most recent review regarding the use of telepractice with individuals on the autism spectrum was
conducted by Boisvert, Lang, Andrianopoulos, and Boscardin (2010). A total of eight studies
involving the use of telepractice in the delivery of services to individuals with ASD were
included. As mentioned by Sutherland and colleagues, the 2010 review of the literature appeared
to have included all relevant articles that had ever been published on the subject at the time.
Across the eight studies, 46 participants with ASD ranging from the age of 2 to 11 were
included. The range of telepractice services were provided in this study included behavior
analysis, teacher, therapist or parent training in specific techniques or interventions, psychiatric
consultations, and ongoing consultations regarding individual education plans in schools. Seven
out of the eight studies reported by Boisvert et al. (2010) had positive outcomes associated with
telepractice. Specifically, trends were found in the reduction of challenging behaviors, improved
social communication skills, and high levels of participant satisfaction. Taking into consideration
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the increase in articles found between 2010 and 2018, it is clear that the research is growing in
terms of implementation of telepractice models in the assessment and intervention of ASD.
One area in particular that has demonstrated evidence-base is related to the
implementation of parent training via telepractice. Parent training programs have been found to
be a cost-effective method to increasing access and early intervention services to young children
with ASD. Simacek, Dimian, and McComas (2017) investigated the effectiveness of parentimplemented communication intervention via telepractice in a series of single subject studies
involving two children with ASD and one child with Rett Syndrome between the ages of 3;5 and
4;0 years. Parents and their children were trained remotely on the appropriate and effective
implementation of alternative and augmentative communication (AAC) devices to improve their
child’s functional communication. The outcomes of this investigation showed that all three
children acquired the target responses across multiple contexts using AAC. Parent-coaching
using telepractice to increase early communication skills using AAC was reported to be an
effective means of intervention for children with ASD and Rett Syndrome (Simacek, Dimian, &
McComas, 2017).
Ingersoll and Berger (2015) also examined parent engagement with telepractice parentmediated intervention for children with ASD. Parents of children with ASD were assigned
randomly to participate in either a self-directed or therapist-assisted intervention program. The
outcomes of this research reported high-level of parent satisfaction in both the self-directed and
therapist-assisted groups. However, the therapist-assisted intervention group of participants
demonstrated greater parent engagement and completion of the program at a significantly higher
rate than the participants in the self-directed group. Parent and child demographic factors did not
impact successful completion of the parent-mediated intervention program with one exception.
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Parent participants with a history of depressive symptoms negatively impacted their and their
child’s ability to complete the program (Ingersoll & Berger, 2015). The outcomes of this study
support implementation of parent-mediated interventions for children with ASD using
telepractice.
Although parent-mediated interventions are deemed to be effective and an efficient
alternative to clinician-implemented interventions for very young children in need of early
intervention, it is important to consider the limitations of providing services through parentcoaching alone. Pierson et al. (2021) examined the efficacy of parent-training via telepractice to
improve literacy and language skills in three children with ASD and one child with Down’s
syndrome. A multiple-probe-across-participants research design was conducted to study the
beneficial effects of training parents remotely to implement modified dialogic reading strategies
to increase their child participants’ comprehension to questions during story reading. Although
no significant outcomes were observed among the children as a function of the parent-mediated
literacy and language intervention program, parents reported high levels of satisfaction and
deemed the program to be socially valid. The children’s lack of improvement in this study was
attributed to the complexity of the treatment method. The parents in this investigation were being
trained remotely to implement numerous components of the dialogic reading program, including
prompting, and managing their child’s behavior during the story reading task. The results of the
study highlight that parent-mediated intervention programs using remote instruction, such as
telepractice, should carefully consider the complexity and appropriateness of specific
interventions that require a high level of proficiency and parent competency to deliver specific
interventions (Pierson et al., 2021).
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The impact of the COVID pandemic required the use of remote technologies for society
and the workforce to function during the quarantine. The pandemic especially challenged
educational institutions to maintain the same level of support services for students with special
needs. According to the CDC (2012), nearly 8% of children aged 3-17 have a communication
disorder that require students to receive Speech Language Pathology intervention services to
improve communication and language abilities. School closures, quarantine restrictions, and
social distancing protocols required educators, SLPs and other related services personnel to turn
to telepractice for the continuity of services. Initially this presented a significant challenge to
educators and special needs service providers, such as SLPs, with no prior experience using
remote technologies to provide classroom instruction, assessment, and services. The importance
of training service providers and educators in the successful implementation of telepractice was
realized during the pandemic.
Hines et al. (2015) studied SLP service providers’ perspectives on transitioning to
telepractice as a service delivery model in comparison to services delivered onsite and in-person.
Fifteen SLPs participants who had recently begun providing school-based speech and language
services were interviewed to solicit their personal experiences and opinions regarding
telepractice to provide intervention services to students with communication disabilities. The
outcomes of this study revealed that SLPs initially exhibited mixed feelings and doubts about
employing remote technologies for the first time. Participants described telepractice as an
“unknown” and felt insecure in their abilities to provide effective interventions remotely. After
implementing telepractice services and witnessing student progress first-hand, the SLP
participants’ attitudes toward telepractice improved.
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The most common theme found among the SLPs’ attitudes was that “positive beliefs
about telepractice were associated with perceptions of its consistency with the underlying
principles of face-to-face therapy” (Hines et al., 2015, p. 469). One SLP participant summarized
these sentiments in her interview stating, ‘I’m amazed how something so different is so similar at
the same time’ (Hines et al., 2015, p. 470). SLP practitioners' acceptance of telepractice was
influenced by their ability to form therapeutic relationships with the children whom they served
and the collaboration they formed working with caregivers and teachers. A common theme
reported by practitioners and parents alike is that the effective use of remote technologies hinges
on adequate training using telepractice as a service delivery model.
The use of remote technologies, such as telepractice, are especially promising for
providing services to children with ASD given their affinity for technology (Velencia et al.,
2019). High levels of satisfaction and fidelity amongst caregivers and providers alike contribute
to the justification of telepractice. Although the number of publications supporting telepractice as
a service delivery model have increased, close examination and analysis of many empirical
studies reveal that many studies lacked key psychometric properties. Moreover, when providing
telepractice services, several ethical and logistical concerns must be considered. Although many
published studies purport that speech and language services provided using telepractice are at
least as effective as in-person intervention, more empirical evidence is needed to support its
efficacy its potential in improving access to equitable speech and language services for students
with special needs.
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1.4 Research Questions
The purpose of this study is to investigate the following research questions:
Research Question One: Is there a difference in outcome data with respect to percent accuracy
on Individualized Educational Plan (IEP) treatment goals and objectives when speech and
language intervention services are delivered to students on the autism spectrum using telepractice
versus in person and on-site?
Null Hypothesis: There is no difference in outcome data with respect to percent accuracy
on Individualized Educational Plan (IEP) treatment goals and objectives when speech and
language intervention services are delivered to students on the autism spectrum using
telepractice versus in person and on-site.
Alternative Hypothesis: There is a difference in outcome data with respect to percent
accuracy on Individualized Educational Plan (IEP) treatment goals and objectives when
speech and language intervention services are delivered to students on the autism
spectrum using telepractice versus in person and on-site.
Research Question Two: Is there a difference in outcome data with respect to percent
assistance on Individualized Educational Plan (IEP) treatment goals and objectives when speech
and language intervention services are delivered to students on the autism spectrum using
telepractice versus in person and on-site?
Null Hypothesis: There is no difference in outcome data with respect to percent
assistance on Individualized Educational Plan (IEP) treatment goals and objectives when
speech and language intervention services are delivered to students on the autism
spectrum using telepractice versus in person and on-site.
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Alternative Hypothesis: There is a difference in outcome data with respect to percent
assistance on Individualized Educational Plan (IEP) treatment goals and objectives when
speech and language intervention services are delivered to students on the autism
spectrum using telepractice versus in person and on-site.
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CHAPTER 2
METHODOLOGY
2.1 Research Design
This study utilized a quasi-experimental, single-subject, multiple-group, time-series
design. This approach is an appropriate design to determine the effects of telepractice in
comparison to intervention services delivered on-site. Although single subject research is often
considered the best research design when measuring behavioral change in individuals (National
Center for Technology Innovation, 2011), one limitation is how the outcomes are applied to the
general population in the population of students with ASD. The external validity of a singlesubject design study is considered a limitation due to the small number of study participants
(Horner et al., 2005). To address this threat to external validity, a systematic replication of this
study took place over three consecutive years involving three cohorts of six to eight different
participants with ASD. The collective results among the 21 single-subject studies were grouped
to examine the same behavior and enhance the external validity of this research. That is, the
cumulative outcomes for each individual participant were combined to study group performance
among all 21 students with ASD who participated in this investigation over the three-year period.
Although 21 students participated in the study over the course of three years, four students (19%)
participated in the study for two consecutive years and one student (4.7%) participated for three
consecutive years. The remaining 10 participants with ASD (71%) only participated in the study
for one academic year. The outcomes for each of the five students who participated for more
than one year were counted and studied for each of the years they participated in this study. This
study was approved by the Institutional Review Board (IRB) at the University of Massachusetts
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Amherst (Protocol #2015-2419). Student participants did not receive a stipend for their
participation in this study.
This investigation was organized into a two-phase research design (AàB and BàA)
whereas phase A corresponded to intervention services being delivered using telepractice and
phase B corresponded to the same intervention services being delivered on-site. Students were
assigned to either Group 1 (AàB) or Group 2 (BàA). Over the course of three academic years
(2015-2018), the participants in Group 1 began the academic year receiving speech and language
intervention services via telepractice (A) for 10-12 consecutive weeks. Group 1 then alternated to
on-site services (B) and received the same intervention services on the same treatment goals and
objectives for another 10-12 consecutive weeks. Group 2 began the academic year receiving
speech and language intervention services on-site (B) for approximately 10-12 consecutive
weeks. Similarly, Group 2 alternated to receiving the same intervention services via telepractice
(A) for 10-12 consecutive weeks. For each of the three academic years, participants in this study
were treated individually one at a time and outcome data were accumulated into a final summary
of treatment outcomes. Table 1 provides a summary of the research design.
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Table 1: Summary of the Research Design
Phases

Group 1

Group 2

Phase 1

Telepractice Therapy (A)
IEP goals objectives delivered
remotely for 10-12 consecutive weeks
Outcome data: percent accuracy and
percent assistance per IEP goal and
objective.
On-site Therapy (B)
IEP goals objectives delivered on-site
for 10-12 consecutive weeks
Outcome data: percent accuracy and
percent assistance per IEP goal and
objective.

On-site Therapy (B)
IEP goals objectives delivered on-site
for 10-12 consecutive weeks
Outcome data: percent accuracy and
percent assistance per IEP goal and
objective.
Telepractice Therapy (A)
IEP goals objectives delivered remotely
for 10-12 consecutive weeks
Outcome data: percent accuracy and
percent assistance per IEP goal and
objective.

Phase 2

2.2 Statistical Analysis:
For each goal targeted per participant receiving intervention services telepractice vs onsite, visual analyses, summary statistics, and paired samples t-tests were calculated to determine
mean differences in student performance for percent accuracy and percent assistance for each
mode of service delivery. Statistical analyses were calculated using the R statistical software
program on the cumulative performance of a subset of 15 students completing their first year of
participation (71%) to compare outcomes when services were delivered via telepractice vs. onsite for percent accuracy and percent assistance on the group level. Statistical analyses using R
statistical software program also confirmed that percent accuracy and percent assistance were
independent of one another. Thus, the data met the requirements for the paired samples t-tests
analyses and statistical analyses were conducted on aggregate sets data for those measurements
obtained only on the 15 different students with ASD. For the aggregate set of observations,
paired samples t-test were calculated to compare the mean of two measurements taken from the
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same individual. The paired samples t-test parametric statistic is based on two assumptions: (1)
normality of the difference scores; and (2) absence of interaction between the conditions and
units of analysis being measured (Rietveld & van Hout, 2017). The units analyzed using the
paired samples t-tests compared percent accuracy and percent assistance for each of the 15
different students with ASD during both phases of intervention (telepractice vs. on-site) only for
their first year of participation in this study. As such, data were analyzed at the individual as well
as at the group level. Effect sizes were also calculated using Cohen’s d statistic to assess the
magnitude of change as a function of the treatment delivery method (Cohen, 1988) for percent
accuracy and percent assistance for aggregate data obtained on the 15 participants.
For statistical purposes, each student’s IEP objectives were clustered under three main
treatment domains targeting communication: social communication; speech; and language. Table
7 further details the specific IEP therapy objectives cumulatively summarized for the 21 student
participants that fell under the three broad areas targeted during intervention. In addition, for a
subset of participants that participated in study during the 2016-2017 academic year, Tau-U
effect sizes were calculated for the seven students with ASD that participated in the study for that
one academic year. Tau-U was calculated for this subset only because special measures were
taken this year in terms of baseline data recorded to track change in individual student progress
on IEP goals.
2.3 Variables
2.3.1 Independent Variables
The independent variable in this study was the treatment condition. The specific
treatment conditions studied included: a) telepractice service delivery condition; and b) on-site

17

service delivery condition. As previously stated, the type of service delivery was manipulated in
this study to determine the effect it had on student progress.

2.3.2 Dependent Variables
The dependent variables in this study included student outcomes on specified individual
IEP goals per student. The dependent variables were reported and measured both quantitatively
and qualitatively for each student’s specific therapy goals and objectives outlined in their IEP
objectives. Quantitative measurements were reported as the number of correct and incorrect
responses for each token or task presented to each student participant. Percentile scores were
calculated to quantify percent accuracy for each goal addressed during the therapy session. In
addition, the type of reinforcement, prompt, or assistance each student needed per goal was
quantified. For example, the frequency and type of assistance (e.g., verbal, visual, tactile
prompts, cues, and reinforcement) that each student needed to complete each token or task per
goal being targeted was recorded by the clinician and a second recorded during each intervention
session. Percentile scores were calculated to quantify percent assistance for each goal being
targeted per task or task by therapy session. Qualitative measurements included descriptive
therapy progress notes and clinical observations made by each graduate clinician regarding the
student’s behavior, interest, or lack of interest during each activity and therapy session.
Quantitative and qualitative measurements, including percent accuracy and percent assistance
scores were calculated at baseline measurement of each treatment goal prior to the onset of
therapy and during each therapy session. Approximately 50% of the intervention sessions were
video recorded for training purposes and to conduct post-hoc inter- and intra-reliability

18

measurements. The goals targeted by each student participant with ASD are summarized in
Table 7.

2.4 Participants
2.4.1 Student Participants
Prospective participants who were enrolled in a Massachusetts public school district
between the ages of 7;3 to 14;6 years who met a set of predetermined inclusionary and
exclusionary criteria participated in this study. Inclusionary criteria included: a) formal diagnosis
of ASD determined by a qualified medical or health professional based on the criteria set forth in
the Diagnostic and Statistical Manual of Mental Disorders (4th edition; APA, 1994); b)
participation in an integrated or mainstream school class at least 80% of each school day; c)
participants communicated verbally and were on a current Individual Educational Plan (IEP) to
receive speech and language intervention services; d) primary language was English to eliminate
potential confounding variables related to language differences, and e) prospective participants
met the client candidacy criteria to receive intervention services using telepractice set by the
American Speech Language Hearing Association (ASHA, 2010). Exclusionary criteria included:
a) other primary diagnoses other than ASD (e.g., Down syndrome, Cerebral Palsy, etc.); b)
uncorrected sensory deficits (e.g., vision, hearing); d) recent history (past 6 months) of
significant destruction of property or injury to self or others; and e) candidates who did not meet
the client candidacy criteria for telepractice (ASHA, 2010). According to ASHA (2010), the
following factors, while not exclusionary, may impact the success of the telepractice intervention
and consequently interfere with the ability to participate in this study:
•

Attention (e.g., ability to sit in front of a monitor and attend to the clinician)

19

•

Auditory comprehension (e.g., ability to follow directions to operate equipment)

•

Hearing ability

•

Visual ability (e.g., ability to see material on a computer monitor)

•

Speech intelligibility

•

Physical endurance (e.g., sitting tolerance)

•

Manual dexterity (e.g., ability to operate a keyboard if needed)

•

Willingness of client and family/caregiver (as appropriate) to participate in telepractice

•

Access to and availability of resources (e.g., telecommunications network, facilitator)
Prospective student participants meeting inclusion criteria were prescreened by the

Chicopee School District’s Chief of Pupil Services and the speech language pathologists at the
participating schools for participation in this study. Three speech language pathologists and one
speech language pathology assistant (SLPA) were designated to be the on-site contact persons at
the participating schools. The three speech language pathologists employed by the school district
sent the recruitment flyer home to the parents/guardians in the backpacks of the students with
ASD who met the inclusion criteria. Parent/guardians interested in having their son/daughter
participate in this study contacted the principal investigator (Mary Andrianopoulos) by telephone
for more information. An informed consent form was sent home to those parents/guardians who
agreed to have their child participate in this study. The signed informed consent forms were
returned by the parent/guardians back to the designated speech language pathologist at the
participating school within the district. Upon receiving the parent’s/guardian’s signed informed
consent form, the designated speech language pathologist and the principal investigator met with
each student participant individually on-site in the speech and language therapy room and read
the language on the informed assent form to each student participant. If student participant had
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any questions, they were addressed by the principal investigator at time. Student participants
signed the informed assent form prior to the start of the study.
A total of 21 students with ASD between the ages of 7;3 and 14;6 years across three
consecutive years are included in this study. Table 2 provides a demographic breakdown for
gender and culture/race for each cohort of students who participated in this study annually
between the 2015-2018 years. The five among the 21 students who participated for more than
one year are counted and reported for each individual year in which they participated in the table
below. A detailed description of the five students who participated in this study for more than
one year is located after Table 3.
Table 2: Demographics of Students with ASD

Year

Gender

Race

2015-2016

Female= 1
Male= 7
Female= 0
Male= 7

Caucasian= 6
Hispanic= 2
Caucasian= 3
Hispanic= 2
Black= 1
Asian= 1
Caucasian= 2
Hispanic= 3
Black=1
Caucasian= 11
Hispanic= 7
Black= 2
Asian= 1

2016-2017

2017-2018

Female= 0
Male= 6

Total

Female= 1
Male= 20

As noted, student participants with ASD were enrolled in elementary, middle, or high
school grades at the Chicopee Public School District. Table 3 summarizes the number, mean age,
and age range of all participants by grade for the year(s) in which they participated in the study.
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Table 3: Student Age and Grade

School Level Number of Students

Mean Age

Range of Age

7;5

7;3-7;6

Middle n=18

12;6

11;0-14;2

High n=1

14;6

14;6

Elementary n=2

As previously stated, five (24%) among the total of 21 students with ASD who
participated in the study for more than one year progressed to the next grade level at the request
of the parent/guardian and student. The five parents/guardians and of these students indicated
that telepractice better suited their son’s/daughter’s needs. Student A participated for all three
years and was coded as A1, A2, A3, whereas students D, I, J, and N participated for a total of
two years. A similar coding scheme was used to depict the two years each of these students
participated in this study (e.g., Student D1, D2, etc.). Table 4 details the year that each student
participated, the group in which they participated, their age at the start of intervention, and
gender.
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Table 4: Individual Student Participation Year, Group, Age, and Gender

Student
Student A1
Student A2
Student A3
Student B
Student C
Student D1
Student D2
Student E
Student F
Student G
Student H
Student I1
Student I2
Student J1
Student J2
Student K
Student L
Student M
Student N1
Student N2
Student O

Year

Group

Age

Gender

2015-2016
2016-2017
2017-2018
2015-2016
2015-2016
2015-2016
2016-2017
2015-2016
2015-2016
2015-2016
2016-2017
2016-2017
2017-2018
2015-2016
2017-2018
2017-2018
2017-2018
2016-2017
2016-2017
2017-2018
2017-2018

1
1
1
1
1
1
2
1
1
1
1
1
2
2
1
1
1
2
2
2
2

11;3
12;2
13;2
7;3
14;6
12;1
13;1
13;8
12;3
7;6
11;2
12;8
13;7
13;6
14;2
13;6
11;4
13;3
12;2
13;1
11;0

Male
Male
Male
Female
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male

2.4.2 Graduate Student and Staff Participants
Twenty-two first year graduate students enrolled in the speech-language pathology
master’s degree program at the University of Massachusetts Amherst also participated in this
clinical research. The 22 graduate students in cohorts of four to eight students per year were
funded as graduate fellows on a grant awarded to the principal investigator by the U.S.
Department of Education (H325K120327). The purpose of this grant was to increase the number
certified and licensed SLPs graduates in the profession due to the critical shortage of SLPs in the
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country to better serve students with communicative disabilities, especially students with
complex neurodevelopmental disabilities, such as ASD. In addition, the 22 graduate students
engaged in formal training in delivering evidence-based interventions to students with ASD.
The cohorts of SLP graduate clinicians completed the specialty-training program
concurrently with the core requirements of the SLP Master’s program. The graduate students
received extensive training in telepractice intervention prior to and concurrently to their
participation in this clinical study on the use of telepractice to deliver intervention services to the
students with ASD. The training process that each SLP graduate student completed is described
in the Procedures Section. One doctoral student, a certified and licensed SLP, was also supported
on the grant served as the grant coordinator and supervisor for the 22 graduate student clinicians
in both locations: the REMOTE laboratory when services were delivered using telepractice
(Phase A), and once services alternated to the school district on-site (Phase B). The grant
manager/supervisor also signed an informed consent form agreeing to participate in the study.
Additionally, four full time staff employed by the Chicopee Public School District
participated in this study. The staff included three SLPs and one SLPA and were the primary
service providers for the speech and language interventions services at the school district. Prior
to the start of this study, administration and staff at the Chicopee public schools participated in
an orientation regarding telepractice implementation of services for students with ASD. The four
staff were designated as the on-site liaisons and contact persons responsible for escorting the
students with ASD to the SLP therapy room on-site at the participating schools. They were also
trained to turn the host computer on and off and trouble shoot any problems encountered logging
into the host computer and the videoconferencing platform. The four staff employed by the
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school district participated in this study on a voluntary basis and did not receive any
compensation or a stipend.
The 22 SLP graduate students and the four staff employed by the school district signed an
Informed Consent form prior to their participation in this study. Table 5 summarizes the age,
gender, race/culture of the 22 SLP graduate student participants from the University of
Massachusetts Amherst and the three SLP and one SLPA personnel employed by the school
district.
Table 5: Demographics: Graduate Student Clinicians and SLP School Professionals

Group

Number Mean Age

Age Range Gender

Race

Graduate
Clinicians

n= 22

26

22-44

Female= 20
Male=2

Caucasian= 21
Hispanic= 1

SLP School
Professionals

n=4

41

34-55

Female= 4
Male=0

Caucasian= 3
Hispanic= 1

2.5 Setting
This study was conducted in two locations: on-site at the designated speech language
therapy rooms at the Chicopee school district and in the REMOTE Telehealth Laboratory. The
first year of the study (2015-2018), three schools participated in this study: one elementary, one
middle; and one high school at the school district. The three school districts were selected for
participation as they represented a range of students with ASD of different ages and grade levels.
However, during year two (2016-2017) and year three (2017-2018) of the three-year study, only
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students in the middle school participated in the study due to staffing issues, construction, and
other changes involving the elementary and high schools. Staff participation during years two
and three only included the one SLP and one SLPA that worked in the school district’s middle
school. Each speech language therapy room at the participating schools in the district was
equipped with a new desktop computer and monitor that was purchased by the school district
solely for the purpose to deliver intervention services to students either on-site or remotely. The
new desktop computers met the minimal hardware and software standards required to implement
teletherapy services. Each participating school was hardwired with an ethernet cord to the school
district’s secure and password protected internet.
The REMOTE Telehealth Laboratory is a 12 x 15-foot room located in 234 Arnold
House on the UMass Amherst campus. The REMOTE Lab is the location from which the 22
graduate clinicians delivered the intervention services during Phase A of the intervention
program. The REMOTE lab includes two 27-inch Pro Retina high resolution Thunderbolt
monitors, an Apple MacBook desktop computer (16 GB 512SSD ME294LL/A), two head
mounted condenser microphones, a computer mouse, and other peripherals (e.g., a one terabyte
external (1 TB) hard drive, noise cancelling headphones, white noise device, in room landline
telephone, and surge protector). The REMOTE lab is hardwired with an ethernet cord to the
University’s high-speed internet which ranges from 500 to 1,000 megabytes-per-seconds with an
outgoing signal of at 50-megabytes-per-second during each Telepractice session. The lab also
has one 15 inch and one 13-inch Mac Book Pro and Mac Book Air laptops, respectively, for use
to create intervention stimuli or record treatment outcomes per participant during the on-site
intervention sessions at the school district.
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The laboratory’s lighting is controlled for optimal illumination during the telepractice
videoconferencing sessions, and its acoustic environment was confirmed for sound absorption. A
white noise device was always used during the telepractice intervention session to maintain
HIPAA compliance. The laboratory uses Citrix’s GoToMeeting as its videoconferencing
platform since it met HIPAA compliance and provides secure and encrypted port to port signal.
The videoconferencing platform has a screen-sharing feature that allowed the clinician to present
the student with the stimuli in real-time and the ability to share the mouse.
Each SLP graduate student was given a license to access the GoToMeeting
videoconferencing platform and SMART Notebook software for creating treatment stimuli. The
laboratory was always kept locked and only the principal investigator and SLP graduate students
had access to the lab. The minimal infrastructure, hardware, and software needed to implement
the telepractice program at the school district and in the REMOTE Laboratory are located in
Appendix A.
2.6 Materials:
Intervention materials were chosen and created to directly target the student’s individual
objectives on their IEPs. Clinicians were trained to use the SMART Notebook software on the
lab’s dedicated desktop computer, or the 15- or 13-inch Mac Book Pro or Mac Book Air laptop
computers, respectively, to create interactive and customized content for each students’
intervention goals delivered via telepractice or on-site. The digital treatment stimuli were
custom-made to carry out the students’ lesson plans in an engaging and interesting manner to
targeted students’ speech and language goals on their IEPs. The digital treatment stimuli also met
HIPAA compliance and did not include any inappropriate or confidential or sensitive content or
screen clutter. Each clinician uploaded their treatment stimuli on to the University’s Box cloud, a

27

secure, password protected and HIPAA compliant cloud storage system. Each participant’s
materials, such as the therapy lesson plans, data recording forms, Excel spreadsheets, and
qualitative and quantitative outcomes were archived on Box and backed on to the REMOTE
Lab’s external hard drive, which was stored in a locked cabinet in the locked lab.

2.7 Procedures:
2.7.1 Autism and Telepractice Training Program
All 22 graduate students completed a specialty three credit course in Autism and a
minimum of 25 hours of formal training to administer intervention services both on-site and
using telepractice prior to the onset of the study. In addition, all 22 graduate students
successfully met the 22 REMOTE lab core competencies for delivering services using
telepractice efficiently. The 22 telepractice core competencies are located in Appendix B. The
graduate students participated in weekly four-hour lab sessions that included special topics on
methods for collecting data and reporting treatment outcomes, creating lesson plans for
intervention and digital stimuli for speech and language intervention, use of specific types of
reinforcers and assistance to facilitate student learning of speech language intervention goals,
graphing and plotting data using Excel, etc. Each graduate student was also enrolled in a one
credit seminar course that was dedicated to topics related to evidence-based assessment and
treatment practices for children with ASD. Graduate students received formal training in HIPAA
compliancy and successfully completed the Collaborative Institutional Training Initiative
(CITI Program) for certification. Graduate clinicians were added to the approved IRB protocol
as participants in this study. As previously mentioned, the graduate clinicians received training in
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the reliable use of GoToMeeting and SMART Notebook and participated in mock telepractice
treatment sessions. Under the supervision of the doctoral grant coordinator/supervisor, the
clinicians reviewed their designated students IEPs and created lesson plans using established
evidence-based interventions to create goal-oriented activities for each treatment session.
Lastly, the 22 graduate students completed a minimum of seven Autism Focused
Intervention Resources and Modules (AFIRM) for certification sponsored by the Frank E. Porter
Child Development Institute at the University of North Carolina at Chapel Hill. The AFIRM
modules provide step by step instruction for those interventions that have established evidencebased practice according to the National Center for Autism (NAC) at UNC. Graduate clinicians
had to complete a pre-test and post-test at 80% accuracy or greater to earn a certificate for each
AFIRM module. Among the seven required modules, four modules needed to include the
following: Functional Communication Training; Scripting; Social Narratives; Social Skill
Training. The graduate students completed three additional modules from among the following
list: Cognitive Behavioral Intervention, Functional Behavioral Assessment, Differential
Reinforcement, Modeling, Naturalistic Intervention, Parent Implemented Interventions, Picture
Exchange Communication System (PECs), Peer Mediated Instruction and Intervention,
Prompting, Reinforcement, Self-Management, Technology Based Instruction, Visual Modeling,
and Visual Supports.
2.7.2 Data Collection
Each of the 22 graduate students were trained to record quantitative and qualitative
measurements for each student with ASD. Each of the graduate students was paired with another
graduate student participant, who served as the second scorer to measure correct and incorrect
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responses that students with ASD made on during intervention using Telepractice or once
services were delivered on-site. A specific lesson plan and recording form was developed for this
study to assess intra-rater and inter-rater reliability. At the completion of each session graduate
students transferred these therapy and session outcomes to an Excel Spreadsheet created for each
student participant with ASD.
2.7.3 Intervention Services
As previously stated, this study consisted of a quasi-experimental alternating research
design (AàB and BàA) whereas Phase 1 corresponded to intervention services being delivered
using telepractice (A) and Phase 2 corresponded to the same intervention services being
delivered on-site (B). Students were randomly selected to either Group 1 (AàB) or Group 2
(BàA). As noted in Table 6, 66.7% of the students with ASD began intervention services using
telepractice in Phase 1 and then alternated to on-site in Phase 2 (AàB). Thirty-three percent
(33.3%) of the students with ASD were randomly selected to begin intervention services on-site
for Phase 1 and then alternated to telepractice for Phase 2 (BàA). Phase A and Phase B were
each approximately 10-12 consecutive weeks in duration. The school district’s holiday winter
break in December was the point at which Group 1 and Group 2 alternated services to either
telepractice or on-site or vice versa. Intervention services were delivered for approximately
another 10-12 weeks. Table 6 illustrates the number of students in each group by condition.

30

Table 6: Summary of the Research Design

Phases

Group 1

Group 2

Phase 1

Telepractice Intervention (A)

On-Site Intervention (B)

Condition 1

n=14

n=7

Phase 2

On-Site Intervention (B)

Telepractice Intervention (A)

Condition 2

n=14

n=7

For each academic year, one or two SLP graduate students were paired with one of the
participating students with ASD and the clinician-student dyads remained constant for each
academic year. On occasion, one of the other graduate students needed to cover for the SLP
graduate student assigned to the student with ASD for unforeseen reasons (e.g., illness).
Intervention services were delivered via telepractice (A) through the REMOTE lab to the student
ASD, who was sitting in the designated speech and language therapy room located in the
student’s school in the district. Regardless of mode of service delivery (telepractice vs. on-site)
each student with ASD was seen for speech and language therapy weekly during the student’s
designated therapy time. Intervention services on-site (B) were delivered by graduate student
assigned to the student with ASD in the designated speech and language therapy at the student’s
school. The duration of each intervention session was based on each student’s IEP regarding the
number of days and minutes they were required to receive speech and language intervention
services weekly. Students with ASD in the elementary and high school grade levels during year 1
(2015-2016) were seen twice weekly for half hour sessions. Students in the middle school grade
levels were seen once weekly for 45 minutes during years 1-3 (2015-2016; 2016-2017; 20172018). In the event student participants with ASD were absent or missed their designated
intervention session, it was the responsibility of the speech language pathologist employed by the
school district to make up the session.
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As previously mentioned, the treatment objectives fell under three broad domains: social
communication, speech, and language. A total of 75 objectives were targeted across all students
for the three years that the study was implemented. A detailed breakdown of the specific
objectives addressed and the frequency of objectives across students is provided in Table 7 that
follows in the next section.
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CHAPTER 3
RESULTS

3.1 Students Participants
A total of 21 students with ASD participated in this study in cohorts of four to eight
students annually over the course of three years. Among the 21 students, four (19%) participated
in the study for two consecutive years (Students D, I, J, and N) and one student (4.7%)
participated for three consecutive years (Student A). The remaining 10 participants with ASD
(71%) only participated in the study for one academic year (Students B, C, E, F, G, H, K, L, M,
O). Although this study included 15 different students with ASD, the outcomes for each of the
five students who participated for more than one year were counted and studied for each of the
years they participated in this study for total group analyses. With respect to gender, among the
15 individual students with ASD, fourteen were males (87.5%) and one was female (12.5%).

3.2 SLP Graduate Student and Staff Participants
Twenty-two SLP graduate student participants enrolled in the Speech Language
Pathology Master’s program at UMass Amherst were paired to one of the students with ASD in
the Chicopee Public School District. Each SLP graduate student created and organized lessons
plans to deliver appropriate evidence-based interventions to target the student participant’s
speech and language therapy goals outlined in their IEP. Among the 22 graduate student
participants, 20 (90%) were female and two (10%) were male. Graduate student participants’
mean age was 26 years (range 22-44 years). Ninety five percent (95%) of the graduate student
participants were Caucasian and one (5%) was Latino. Among the four full-time SLP and SLPA
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clinicians employed by the school district, 100% were female. With respect to race,
culture/ethnicity, 75% were Caucasian and one SLPA (25%) was Latino.

3.3 Student Outcomes
Using an AàB and BàA alternating research design, 14 students with ASD began
Phase 1 with telepractice, then alternated to on-site for Phase 2. The remaining seven students
started SLP interventions onsite for Phase 1, then alternated to telepractice for Phase 2. Each of
the SLP graduate students participated in the study for one year and was paired to one student
participant with ASD to deliver intervention services for the given year. The graduate clinician –
student participant with ASD dyads remained constant with very few exceptions due to
extenuating circumstances (e.g., illness). Collectively, the 21 student participants with ASD’s
treatment goals varied based on need and as outlined in their IEP. The intervention treatment
objectives fell under three broad domains (e.g., social communication, speech, and language).
Over the study’s three-year period, a total of 75 treatment objectives were targeted across all 21
student participants with ASD. A detailed breakdown of the specific treatment objectives
addressed across all participants are summarized in Table 7. The cumulative frequency that each
objective appeared in the students’ IEP goals are noted in the parentheses in Table 7.
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Table 7: Breakdown of Objective Areas
Social Communication (22)
Staying on
topic/initiating/engaging
in/exiting conversations (15)
Greetings/using names to gain
attention (2)
Identifying non-verbal behaviors
and feelings (4)
Maintain eye contact (1)

Speech (2)
Decreased rate (1)

Language (51)
Answering wh- questions and
making inferences (15)

Articulation (1)

Grammar/Syntax (10)
Vocabulary (2)
Reading comprehension (3)
Semantic language (10)
Sequencing (1)
Following directions (4)
Writing (1)
Compensatory strategies for
recalling information (2)
Increase utterance length (1)
Adverbs and adjectives (1)
Non-literal language (1)

The outcomes from each intervention activity per IEP objective were recorded and coded
for each session with respect to number of trials presented. Percentiles were calculated for the
number of correct responses for percent accuracy and the number and type of prompts needed
(for percent assistance). Inter-rater reliability measurements were also calculated for 52% of
students’ sessions. Inter-rater reliability was judged to be moderate. Satisfaction surveys were
completed by 38% of student participants, 32% of graduate clinicians, and 100% of school staff
cohorts before telepractice vs. on-site services and at the end of Phase 1 and Phase 2.
For each student, graduate clinicians recorded the total number of trials presented and the
total number of trials in which a correct response was elicited per treatment session an objective.
The total number of correct responses over the total number of trials presented across all
objectives was then calculated for each student during both phases of the study. Overall percent
accuracy for Phase 1 and Phase 2 per individual student was calculated on this basis. Table 8
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shows the percent accuracy between phases for student participants with ASD with group
membership in Group 1 (AàB).

Table 8: Group 1 (AàB) Overall Percent Accuracy for Each Treatment Phase
Student Phase 1 (A): Telepractice
Percent Accuracy
Student A1 89.70%
Student A2 89.43%
Student A3 80.00%
Student B 81.02%
Student C 91.63%
Student D1 91.55%
Student E 93.17%
Student F 86.96%
Student G 81.35%
Student H 80.08%
Student I1 84.48%
Student J2 78.15%
Student K 99.43%
Student L 88.67%

Phase 2 (B): On-site Percent
Accuracy
83.43%
92.89%
87.83%
81.31%
81.43%
95.73%
90.87%
98.00%
84.38%
88.29%
89.41%
81.67%
100%
97.06%

Tables 9 shows the percent accuracy between phases for student participants with ASD
with group membership in Group 2 (BàA).
Table 9: Group 2 (BàA) Overall Percent Accuracy for Each Treatment Phase
Student Phase 1 (B): On-site Percent
Accuracy
Student D2 85.33%
Student I2 92.73%
Student J1 91.75%
Student M 90.29%
Student N1 81.82%
Student N2 76.11%
Student O 85.71%

Phase 2 (A): Telepractice
Percent Accuracy
85.00%
95.00%
95.02%
79.26%
80.00%
82.26%
95.74%

Figure 1 is a visual comparison of intervention services delivered to the 14 participants
assigned to Group 1 (AàB). The darker bar graph illustrates percent accuracy average across all
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intervention sessions for telepractice (Phase 1) in comparison to intervention sessions delivered
on-site (Phase 2).

Figure 1. Group 1 Overall Percent Accuracy Across Phases
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Percent Accuracy

Group 1: Percent Accuracy from TeleTx to On-Site Intervention

Student

Figure 2 is a visual comparison of intervention services delivered to the seven
participants assigned to Group 2 (BàA). Similarly, darker bar graph illustrates percent accuracy
average across all intervention sessions for Telepractice (Phase 2) in comparison to intervention
sessions delivered on-site (Phase 1).
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Figure 2: Group 2 Overall Percent Accuracy Across Phases
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Figure 3 provides a visual comparison of overall (cumulative) percent accuracy between
the two groups (Group 1 vs. Group 2). The darker bar represents the average of all 21 students
(100%) with ASD regarding percent accuracy on the group level during the telepractice phase of
intervention. Group 1 consisted of 67% of participants whereas Group 2 consisted of 33% of
participants. The lighter shaded bar represents the overall average of the 21 students’ accuracy
measures during the on-site phase of treatment.
Figure 3: Group Comparison of Overall Percent Accuracy Between Phases
Overall Percent Accuracy Between Phases
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Additionally, graduate clinicians recorded the number of trials in which the student
required assistance in the form of redirection, prompts, or cues. The number of trials in which
students required assistance across all objectives was summarized per treatment phase (e.g.,
telepractice vs. on-site). Similarly, the total number of trials presented to each student per
intervention phase (e.g., telepractice vs. on-site) was used to calculate an overall percent
assistance among the total of 14 students in Group 1 and the total of seven students in Group 2.
The overall percent assistance required across all targeted objectives was calculated for each
student during both phases of the study on the group level. Tables 10 and 11 show the percent
assistance required between phases for students belonging to Group 1 and those belonging to
Group 2.
Table 10: Group 1 (AàB) Percent Assistance Between Phases
Student Phase 1 (A): Telepractice
Percent Assistance Required
Student A1 18.59%
Student A2 49.14%
Student A3 53.00%
Student B 29.00%
Student C 16.28%
Student D1 36.15%
Student E 26.20%
Student F 31.56%
Student G 23.79%
Student H 37.05%
Student I1 26.21%
Student J2 37.04%
Student K 51.14%
Student L 42.67%
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Phase 2 (B): On-site
Percent Assistance Required
31.93%
31.57%
64.35%
68.99%
25.71%
48.17%
34.44%
57.30%
45.31%
28.05%
33.53%
31.67%
15.19%
27.65%

Table 11: Group 2 (BàA) Percent Assistance Between Phases
Student Phase 1 (B): On-site
Percent Assistance Required
Student D2 37.33%
Student I2 46.82%
Student J1 26.83%
Student M 52.65%
Student N1 27.73%
Student N2 60.00%
Student O 50.71%

Phase 2 (A): Telepractice
Percent Assistance Required
14.17%
39.58%
14.33%
28.40%
26.00%
53.87%
42.55%

Figure 4 is a visual comparison of intervention services delivered to the 14 participants
assigned to Group 1 (AàB). The darker bar graph illustrates percent assistance averages across
all intervention sessions for Telepractice (Phase 1) in comparison to intervention sessions
delivered on-site (Phase 2).

Figure 4: Group 1 Percent Assistance Across Phases
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Figure 5 is a visual comparison of intervention services delivered to the seven
participants assigned to Group 2 (BàA). Similarly, darker bar graph illustrates percent
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assistance averaged across all intervention sessions for Telepractice (Phase 2) in comparison to
intervention sessions delivered on-site (Phase 1).

Figure 5: Group 2 Percent Assistance Across Phases
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Figure 6 is a visual comparison of overall percent assistance between the two groups. The
darker bar represents the average of all students within the group’s percent assistance required
during the telepractice phase of intervention. The lighter shaded bar represents the overall
average of students’ assistance measures during the on-site phase of treatment.
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Figure 6: Group Comparison of Overall Percent Assistance Between Phases
Overall % Assistance Between Phases
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The data for percent accuracy and percent assistance were also observed for Group 1 and
Group 2. A visual representation of the distribution in percentages is shown in Figure 7.

Performance
of 21
Students
ASD
Figure 7:Overall
Visual Analysis
of Group 1 and Group
2 Percent
Accuracywith
and Assistance
TeleTx àOn-Site (AB) vs. On-Site à TeleTx
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With respect to single-subject comparisons across both modes of service delivery (telepractic vs.
on-site), time series graphs were created for each student to illustrate performance on IEP goals
for percent accuracy and percent assistance across both phases of treatment. For most students
(71%), baseline data was collected as well to capture performance on goals pre-treatment without
assistance. Figures 8-29 are individual time series graphs illustrating performance of individual
single-subjects over time and across treatment phases among all 21 student participants.

Figure 8: Student A1 Single-Subject Graph

Figure 9: Student A2 Single-Subject Graph

Figure 10: Student A3 Single-Subject Graph

Figure 11: Student B Single-Subject Graph
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Figure 12: Student C Single-Subject Graph

Figure 13: Student D1 Single-Subject Graph

Figure 14: Student D2 Single-Subject Graph

Figure 15: Student E Single-Subject Graph

Figure 16: Student F Single-Subject Graph

Figure 17: Student G Single-Subject Graph
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Figure 18: Student H Single-Subject Graph

Figure 19: Student I1 Single-Subject Graph

Figure 20: Student I2 Single-Subject Graph

Figure 21: Student J1 Single-Subject Graph

Figure 22: Student J2 Single-Subject Graph

Figure 23: Student K Single-Subject Graph
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Figure 24: Student L Single-Subject Graph

Figure 25: Student M Single-Subject Graph

Figure 26: Student N1 Single-Subject Graph

Figure 27: Student N2 Single-Subject Graph

Figure 28: Student O Single-Subject Graph
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Themes from visual analysis of the 21 single-subject graphs are outlined in Table 12.
Table 12: Single-Subject Graph Themes
Improved with Telepractice

Improved On-Site

Improved with time
(during 2nd phase)

Showed No
Preference

% Accuracy

4/21 (19.04%)

7/21 (33.33%)

8/21 (38.1%)

10/21 (47.62%)

% Assistance

16/21 (76.19%)

5/21 (23.81%)

11/21 (52.38%)

0/21 (0%)

Overall, a trend was noted in that percent accuracy improved with intervention over the
course of the study as one would expect due to maturation and the beneficial effects of treatment.
Additionally, students observed with greater variability in their performance from session to
session and in one treatment phase (telepractice or on-site) tended to show greater variability in
the other treatment phase as well. Generally, patterns of performance tended to be similar across
phases. For instance, the following observations were noted among subsets of participants with
ASD over the duration of the study: a) an increase followed by a plateau in performance; b)
continuous variability in performance; or c) a steady upward trajectory in performance.

Tau-U is a quantitative method for analyzing data obtained from single-case experimental
designs. Its intent is to compare treatment outcomes between intervention phases (Parker et al.,
2011). Tau-U effect size measurements were calculated for individual students to determine
significance between phases. Tau- U data obtained on participants during the 2016-2017 school
year are shown in Tables 13 and 14.
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Table 13: Tau-U Effect Sizes for Group 1 2016-2017
STUDENT
Student H

Student I1

Student J
Student A2

IEP
Goal
1
2
3
4
1
2
3
4
1
2
3
1
2
3
4

Focus

Phase p-value

Initial Conversations
Greetings
Grammar
Read Comp WH
Grammar Rel
Gram Sent Adj Adv
Follow Direction
Conversation
Vocab words, syn, ant
Context clues, inter
Adj, adv, conjunction
Word Relationships
Grammar
Conversation
Emotions and NonVerbal Lang

AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB

0.0364
0.2478
0.2478
0.0001
1
0.0676
1
0.7692
0.1637
0.2453
0.1172
0.009
0.0017
0.019
0.1

p-value
significance
YES
NO
NO
YES
NO
TREND
NO
NO
NO
NO
NO
YES
YES
YES
TREND

Tau-U
0.8056
0.426
1.032
1.027
0
0.875
0.143
0.143
0.889
0.75
1
0.91
0.97
0.78
0.73

Tau-U
ES
Mod
Small
Large
Large
Small
Small
Small
Small
Mod
Mod
Large
Mod
Large
Mod
Mod

Table 14: Tau-U Effect Sizes for Group 2 2016-2017
STUDENT
Student N
Student D2
Student M

IEP
Goal
2
3
4
1
2
3
1
2
3
4

Focus

Phase

p-value

Note Taking
Conver skills
Nonverbal Emotions
Gram adj adv conj
Predict Inferences
Conver skills
Decrease Speech Rate
Gram Sent Adj Adv
Read Comp
WH Questions

BA
BA
BA
BA
BA
BA
BA
BA
BA
BA

0.3082
0.3502
0.1266
0.1432
0.0373
0.0113
0.2345
0.1266
0.7893
0.0167

p-value
significance
NO
NO
NO
NO
YES
YES
NO
NO
NO
YES

Tau-U
0.375
-0.36
1
1
0.85
1.133
0.438
1
0.167
1

Tau-U
ES
Small
Small
Large
Large
Mod
Large
Small
Large
Small
Large

As noted in Tables 13 and 14, Tau-U effect size calculations showed that for the 20162017 school year, data from four out of the seven students revealed statistical significance and a
moderate-to-large effect size. Student H demonstrated a statistically significant improvement in
two of their objectives and Student A2 demonstrated a statistically significant improvement in
three of their objectives when transitioning to on-site intervention from telepractice. When
moving from on-site to telepractice services, Student D2 experienced a statistically significant
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improvement in two of their objectives and Student M experienced a statistically significant
improvement in one of their objectives.
The paired samples t-tests were used to compare the performance of the 15 different
students only during their first year of participation in this study. The outcomes compared mean
performance at two points based on each student’s mean percent accuracy and assistance
percentages for services delivered via telepractice vs. on-site. Table 15 shows the outcomes of
the paired samples t-tests in terms of percent accuracy, whereas Table 16 shows the outcomes in
terms of percent assistance needed. Effect size measurements using Cohen’s d statistic to assess
magnitude of change as a function of treatment delivery method (e.g., telepractice vs. on-site) for
percent accuracy and percent assistance among the 15 participants’ performance are also
reported in Tables 15 and 16.

Table 15: Paired Samples t-test Percent Accuracy

N

15

Mean

-0.6133333

SD

7.28688907

SE(Mean)

1.88146667

t

0.32598682

p-value

0.74925591

Effect Size

-0.0841694
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Table 16: Paired Samples t-test Percent Assistance

N

15

Mean

8.51733333

SD

21.5940969

SE(Mean)

5.57557184

t

1.5276161

p-value

0.14888146

Effect Size

0.39442878

Additional t-tests were calculated for percent accuracy and percent assistance for
intervention goals focused on language as well as social communication. The data on speech
phonological- or articulation-related IEP goals were not sufficient to calculate parametric
statistics. Tables 17 and 18 show the results for language goals with respect to percent accuracy
and percent assistance, respectively, for the subset of 15 participants. Moreover, Table 19 shows
the t-test results for percent accuracy on social communication IEP goals, whereas Table 20
shows results for percent assistance for the social communication IEP goals on nine participants.
Effect size statistics are also reported in Tables 19 and 20.
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Table 17: Language Goals: Paired Samples t-test Percent Accuracy
N

15

Mean

1.21533333

SD

7.41090304

SE(Mean)

1.91348694

t

0.63514065

p-value

0.53558017

Effect Size

0.16399261

Table 18: Language Goals: Paired Samples t-test Percent Assistance
N

15

Mean

6.552

SD

24.4724735

SE(Mean)

6.31876549

t

1.0369114

p-value

0.317356

Effect Size

0.26772937
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Table 19: Social Communication Goals: Paired Samples t-test Percent Accuracy
N

9

Mean

-0.1088889

SD

8.54043975

SE(Mean)

2.84681325

t

0.0382494

p-value

0.9704261

Effect Size

-0.0127498

Table 20: Social Communication Goals: Paired Samples t-test Percent Assistance
N

9

Mean

6.73

SD

22.5274516

SE(Mean)

7.50915053

t

0.89623986

p-value

0.39629163

Effect Size

0.29874662

3.4 Inter-Rater Reliability
Inter-rater reliability was calculated for 52% of the participants with ASD (n=11). Interrater reliability refers to the extent of agreement among two judges recording student
performance or treament outcomes independently. (McHugh, 2012). Two trained graduate
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student clinicians recorded data on each student’s performance across individualized goals and
objectives for a subset of treatment sessions. Percent agreement among the clinicians was
calculated for point-to-point agreement by dividing the total number of instances in which the
data sets were in complete agreement by the total number of items. Percent agreement was
calculated to be 68%. This level of inter-rater reliability was judged to be moderate (McHugh,
2012).
3.5 Satisfaction Surveys
A subset of eight participants (38% ) completed satisfaction surveys after completing
intervention using either telepractice vs. on-site modes of service delivery. Table 21 includes the
results obtained from the eight student participants with ASD who completed both on-site and
telepractice treatment.

Table 21: Student Participant Opinions
Question:

Which did you
like better?

Student
TeleTx
Responses On-Site
Both

Is TeleTx as good
as On-Site
therapy?
25%
Yes
87.5%
62.5% No
0%
12.5% Sometimes 12.5%

Would other
students like
TeleTx?
Yes
87.5%
No
0%
Neutral 12.5%

Would you like to
do TeleTx again?
Yes
No

87.5%
12.5%

Table 22 details satisfaction survey results from a subset of seven (32%) graduate student
clinicians and four (100%) speech-language pathology staff employed by the Chicopee Public
Schools.
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Table 22: Graduate Clinician and School Staff Opinions
Question:

Do you think TeleTx was more
effective for some students?

Graduate
Student
Clinicians
School SLPs

Yes

86%

Do you think TeleTx was
less effective for some
students?
Yes
43%

No

14%

No

57%

Yes
No
Equal

75%
0%
25%

Yes
No
Equal

0%
75%
25%

Overall, most students, graduate clinicians, and school SLPs alike reported that
telepractice was an effective means for providing speech and language services.
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CHAPTER 4
DISCUSSION
4.1 Discussion and Conclusions
The results of this study suggest that there are no significant group differences between
speech and language intervention services provided via telepractice versus on-site for 21 student
participants with ASD, regardless of IEP treatment objective. A few individual students
performed better on some of their treatment objectives for one service delivery model as
compared to the other. However, this difference could not be confidently attributed to the mode
of service delivery (e.g., telepractice vs. on-site). Variables such as motivation, health, or
absence may have impacted performance in treatment in these cases.
Tau-U effect size calculation showed that for the 2016-2017 school year, data from four
students revealed statistically significant and a moderate-to-large effect sizes. However, these
findings may or may not be attributed to the mode of service delivery (e.g., telepractice vs. onsite) or the effects of development, maturation, and the beneficial effects of intervention for
ASD.
For a subset of 15 participants, summary statistics and paired samples t-tests were
calculated to determine mean differences in student performance for percent accuracy and
percent assistance for each mode of service delivery at the group level. Composite scores for
percent accuracy and percent assistance during telepractice and on-site phases were compared
across the 15 different students only their first year of participation in this study. The paired
samples t-test for percent accuracy revealed no effect (t (15) = 0.326, Cohen’s d= -0.08, p=
0.749), whereas analysis of percent assistance revealed a small effect (t (15) = 1.528, Cohen’s d=
0.39, p= 0.149). Effect size statistics support that there was no difference between the means of
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percent accuracy scores among the 15 different students with ASD, yet there was a small effect
in that students required more assistance when intervention services were delivered on-site than
via telepractice. Additionally, paired samples t-tests were calculated for percent accuracy and
percent assistance outcomes when comparing specific categories of intervention goals that
primarily focused on language as well as social communication. There is no effect (t (15) =0.635,
Cohen’s d = 0.16, p= 0.536) noted for percent accuracy on language-specific goals; however, a
small effect (t (15) = 1.037, Cohen’s d = 0.27, p= 0.317) was found in that students required
greater assistance on intervention goals that focused on language when services were delivered
on-site in comparison to the same intervention goals delivered using telepractice. Similarly,
analysis of intervention goals that target social communication revealed no effect size (t (9) =
0.038, Cohen’s d = -0.01, p= 0.970) for percent accuracy. A small effect (t (9) = 0.896, Cohen’s
d =0.3, p= 0.396) or trend was found with respect to percent assistance for social communication
goals when intervention services were delivered on-site in comparison to telepractice. Given that
these goals showed a trend in decreased assistance during the telepractice phase of treatment, it is
possible that language and social communication tasks are easier for students with ASD to
complete without the added factor of having an in-person clinician guiding the treatment. It is
important to note that none of these values were determined to be statistically significant given
the small sample size.
In analyzing overall percent accuracy required for each student across phases, results
were variable. According to visual analysis of single-subject graphs, approximately half of the
student participants (47.62%) showed no advantages with respect to percent accuracy regardless
of service delivery model (e.g., Telepractice vs. on-site). In terms of mean percent assistance,
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visual analysis of the data showed that slightly more than half of the student participants
(52.38%) required less assistance during telepractice in comparison to on-site phases.
With respect to satisfaction of interventions being delivered using Telepractice vs. onsite, the results obtained from satisfaction surveys revealed that telepractice is a socially valid
means of service delivery for speech and language interventions to children with ASD. The vast
majority (87.5%) of students who completed the survey stated that telepractice is as good as onsite therapy and that they would like to participate in intervention services delivered using again
in the future. Additionally, graduate student clinicians and school based SLPs and the SLPA
reported that they deemed telepractice to be more effective for some students.
As the prevalence of autism continues to rise (CDC, 2021), there is a need for skilled
practitioners to provide individualized intervention services to students with ASD. Given the
critical shortage of SLPs in the United States (Squires, 2013), creative solutions to fill this gap
must be considered. The results of this study suggest that telepractice is at least as effective as
the traditional on-site delivery models for delivering SLP services to children with ASD. Visual
and statistical analyses of data obtained on 21 students, five of whom participated for more than
one year, support that there is no meaningful or significant difference in percent accuracy
achieved when services were delivered via telepractice versus on-site. Although not statistically
significant, visual analyses of single-subject graphs along with results from the paired samples ttests on the 15 different participates support that many students may require less assistance when
SLP intervention services are provided remotely. The outcomes of this study may have positive
implications for treatment planning for students with ASD in the schools. For example,
increasing independence of students with ASD contributes to more optimized long-term
outcomes in employment, housing, relationship development, and quality of life (Hume et al.,
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2009). Telepractice to deliver evidence-based speech and language interventions to students with
ASD was an effective means of increasing students’ independence on achieving their IEP goals
and objectives that required fewer clinician (external) assistance and supports. The outcomes of
this study suggest that it is plausible to achieve greater student independence and generalization
and of speech and language skills that may enhances one’s communication, thus contributing to
improved quality of life into adulthood.

4.2 Limitations and Future Research
This study had several limitations. First, given the small sample size, the participants
included in this study may not be representative of all students on the autism spectrum.
Additionally, the student participants in this study consisted mostly of white males. Since SLP
services were being delivered in a public-school setting, the school district’s policies regarding
IEP intervention goals and objectives had to be followed with little flexibility to ensure
compliance. That is, the intervention goals and objectives were not created by members of this
research team. However, the graduate student participants in this study implemented those
interventions to foster the students’ acquisition of communication goals and objectives using
therapies that have established evidence-based practice (National Autism Center, 2009, 2011,
2015; National Professional Development Center on Autism Spectrum Disorder, 2014; Hungate,
Gardner, Tackett, & Spencer, 2019). Furthermore, the consistency of services was often affected
by uncontrollable variables (e.g., student absences, school vacations and holidays, and state and
district assessments, etc.). These interruptions impacted the total number of sessions that a
student may have received on-site vs. telepractice intervention services. In other words, the
number of on-site vs. telepractice sessions targeting each intervention objective area is not
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equivalent in many cases. Lastly, group assignment was not randomized, and most students
(14/21) were assigned to Group 1, whereas a smaller number of students (7/21) were assigned to
Group 2. Nonetheless, given the positive outcomes of this study in support of telepractice to
deliver speech and language intervention services to students on the autism spectrum, continued
research is warranted. Future studies should include a larger, more representative sample size of
students with ASD across a variety of ages, including more rigorous, double-blind, randomized
studies with control groups to increase the scientific merit regarding the efficacy of telepractice
services.
Overall, the results of this study provide positive implications for telepractice as a service
delivery method for SLP services in a public-school setting. As the prevalence of ASD rises and
the critical shortage of SLPs remains high, more creative measures must be explored to maintain
continuous delivery of intervention services to students with ASD without any interruptions.
Telepractice is a feasible, effective means of providing SLP services to students on the autism
spectrum in the schools.
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APPENDIX A
REQUIRED HARDWARE, SOFTWARE, AND INTERNET CONNECTION
CHECKLIST
Clinician Side
Hardware
Computer with 3.0 GHZ or higher
Monitor (20” or larger)
Bult-in or Webcam (external if
possible)
Speakers
Microphone (Headmounted)
Headset (Bluetooth)
Cell phone
Client Side
Computer with 3.0 GHZ or higher
Monitor (20” or larger)
Built-in or Webcam (external if
possible)
Speakers
Microphone
Headset
Cell phone
Software

Internet

Clinician Side
Videoconferencing account (secure
and HIPAA compliant)
Clinician and Client Side
High Speed Internet Connection
Incoming signal of at least 300
megabyte-per-second or more
Outgoing signal of at 50megabytes-per-second
Delay of < 200ms (less is better)
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APPENDIX B
REMOTE TELEPRACTICE CORE COMPETENCIES
REMOTE
Scholar
CORE COMPETENCIES
Scope of Practice / Licensing Laws / Billing
1. Student clinician understands scope of practice and
complies with all requirements of ASHA within the
delivery of services.
2. Demonstrates knowledge of billing practices for
teletherapy services within state and federal regulatory
agencies and commercial insurance companies.
3. Demonstrates understanding of licensing laws affecting
speech therapy telepractice, across state and international
boundaries.
Comments:
Environmental Assessment
4. Student clinician can assess room set-up for use in
telepractice.
5. Makes recommendations for improving the physical
space to meet the confidentiality, security, and
therapeutic goals of the client.
6. Summarizes recommendations in a short, written report
for presentation to supervisor.
7. Provides information about and cites best practices to
justify recommendations.
Comments:
Technology / Videoconferencing Skills
8. Can e-schedule appointments and send email
confirmation to on site e-helper or assistant.
9. Can e-schedule recurring appointments and adjust email
confirmations to match the needs of site personnel.
10. Can adapt paper-based activity for use in teletherapy
sessions.
11. Can create digital materials for use in a teletherapy
session.
12. Can locate, open, and load materials for use prior to a
teletherapy session.
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Skill
Mastered
(date)

13. Demonstrates the ability to record sessions or part of a
session.
14. Demonstrates the ability to store recorded sessions and
provide patients or caregivers with links to the recording.
15. Demonstrates skills in sharing whiteboard with patient.
16. Demonstrates skills in sharing desktop with patient.
17. Demonstrates skills in sharing documents with patient.
18. Demonstrates skills in sharing web content with patient.
19. Demonstrates skills in sharing applications with patient.
20. Demonstrates skills in using highlighter tools within a
session.
21. Demonstrates skills passing the presenter role to the
client.
22. Demonstrates skills retrieving presenter role from the
client
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